PREFACE.

THIS volume has been prepared in response to many requests
that the author's researches might be presented in a convenient
form.

In May, 1885, the author discovered that there was a relation
between shrinkage and the composition of a foundry mixture, but
not until the publication of Professor Turner's discovery that the
condition of carbon depended upon the proportion of silicon was
it discovered that shrinkage varied inversely as silicon. Since
that date the author, by his method of tests, has endeavored to
discover the influence of the chemical elements in cast iron, and
the results were recorded in the Transactions of the American
Institute of Mining Engineers prior to 1894.

In 1894 it became evident that the physical qualities of cast
iron were not understood. Professor Turner on page 232 of his
tl Metallurgy of Iron and Steel " (1895) says regarding shrinkage:
" The subject has since been carefully investigated by W. J. Keep
of Detroit, whose -experiments embody the whole of the trust-
worthy data available.''

The author, as member of the Testing Committee of the
American Society of Mechanical Engineers, made extensive
experiments to determine the physical properties of cast iron, the
results of which are recorded in the Transactions of that society.
These were such a surprise that the committee was requested to
prove the author's conclusions by tensile tests. Fortunately five
series of Dr. Richard Moldenke's extensive tensile and compres-